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Abstract, English
The present study evaluated earth pressure at rest, K0, in highly overconsolidated Eocene clay called Søvind Marl, which exhibits extremely high plasticity indices of up to 300%, a highly fissured structure, and preconsolidation stresses up to 6,800 kPa. Continuous Loading Oedometer (CLO) tests with a constant rate of strain were conducted on Søvind Marl in the Danish Continuous Loading Oedometer Apparatus, which enables test water to be applied at 200 kPa, and measures the horizontal stresses via pressure gauges placed in a stiff oedometer ring. The horizontal and vertical stresses were measured from in situ stresses to various stress levels to estimate continuous K0 development in this highly overconsolidated clay. The normally consolidated earth pressure at rest was found for two different sample ages of Søvind Marl to be between 0.42 and 0.68. Results indicated the overconsolidated K0 reached values as high as 6 to 8 in the in situ stress range. Meyerhof’s (1976) reported correlation between K0(oc) and OCR was found inconsistent with  K0(oc) development of  in Søvind Marl. However, the development of OCRlab dependent on previous test stresses, as an alternative to preconsolidation stresses, showed congruent results  using α = 1.05 independent of sample age.
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1	Introduction 
Current stresses are the governing factors determining soil behavior. The initial stress state is essential, an integral element to properties. Donath (1891) first introduced the concept of a stationary pressure of unlimited ground. The in situ vertical effective stresses, ’V0 can be easily estimated based on the weight of soils located at higher levels in the soil column and soil pore. However, the horizontal effective stresses, ’H0, are more difficult to estimate, and are often determined based on prior experience and knowledge. The relationship between horizontal effective and vertical stresses in the in situ state, when horizontal displacement is not permitted in a homogeneous natural soil deposit is known as the earth pressure at rest, K0, and the coefficient is a constant given by:
												(1)
The earth pressure at rest coefficient is often used to estimate horizontal stresses on structures in soils, including but not limited to piles, sheet pile walls, and underground tunnels.
Several methods are known to estimate K0(nc) based on, for example the plasticity index shown in Eq.  2 (Brooker and Ireland 1965 and Massarsch 1979) or the friction angle indicated by Eq. 3 (Jaky 1944):

									(2)
											(3)

K0(oc) is then estimated by the overconsolidation ratio, OCR, Eq. 4 by Meyerhof (1976) and Eq. 5 by Mayne and Kulhawy (1982):

  								 		(4)
  										(5)
where K0(nc) is derived from Eq. 3, and based on Meyerhof (1976), α in Eq. 4 is 0.50.46  0.06 according to Lancellotta (1993); and Lefebvre et al (1991) and Hamouche et al (1995) found α as high as 1.0 for sensitive clays. Krogsbøl et al. (2012) determined α at approximately 0.6 – 0.7 for Røsnæs Clay and Little Belt Clay, which are Danish Tertiary clays from the same geological period as Søvind Marl. However, these results were calculated based on much smaller preconsolidation stress values; and thereby OCR. 
In the present study, K0 for the Danish Tertiary clay Søvind Marl was examined. 
This article describes the Constant Rate of Strain (CRS) tests performed in a Continuous Loading Oedometer (CLO) apparatus on Søvind Marl and the subsequent data analyses and interpretation. The purpose of this study was to determine how the earth pressure at rests, specifically of Søvind Marl a Danish Tertiary clay, behaves during high stress levels.

2	Søvind Marl
Søvind Marl is a Danish tertiary clay, which is found distributed in various geographic locations throughout Denmark. The formation age is determined between 46 million years and 36 million years old. Søvind Marl is characterized by a very high plasticity index of a nominal range up to 250%, with maximum values exceeding 300%. The extreme plasticity results from a relatively high content of different clay minerals, and specifically, increased plastic Smectite (approximately 50% of the clay minerals). Søvind Marl was determined a sensitive clay. An additional characteristic is the highly fissured clay structure. Søvind Marl exhibits a very uniform visual appearance, despite the long deposit period. The only noteworthy mesofabric difference is sample color. While working with the material, a fine net of fissures and slickensides were clearly defined. The fissures ran in unstructured directions through the deposit. Grønbech et al. (2015a) provided a thorough description of Søvind Marl, including the geotechnical properties and characteristics. 
Samples from two locations (named LH and BS) located approximately 1.3 km from each other at Aarhus Harbor in Denmark were examined in this study, Søvind Marl from both locals was found at great depths of more than 70 m, and the only notable difference between the two locations was the Søvind Marl age. LH samples originated from an older portion of the formation, whereas BS samples originate from a younger part of the same formation. LH samples were derived from different depths in the same downward borehole, and all BS samples were from the same depth but at two different boreholes situated approximately 5 m apart. 

Preconsolidation stresses
Structure has an effect on fissured clays behavior. Gasparre and Coop (2008) found structure particularly influential in determining preconsolidation stresses, giving an appearance of an upper and lower bound of preconsolidation stresses. Krogsbøl et al. (2012) reported Eocene clays lose stress memory due to its high plasticity, and the lower bound of the preconsolidation stresses were the only preconsolidation stresses resulting in much smaller OCR values. However, these tests were only conducted to stress levels between 1,000 kPa and 4,000 kPa, and therefore not near the upper bound of the preconsolidation stress (up to 9,000 kPa). Grønbech et al. (2015b) examined Søvind Marl preconsolidation stresses and found the clay was highly affected by its fissured structure, as two values were be interpreted as the preconsolidation stresses. The lower bound was between 550 kPa and 800 kPa, only two to three times the in situ stress values. This result was not consistent with Søvind Marl’s geological history and millions of years of secondary consolidation. It was therefore determined the lower bound of the preconsolidation stresses resulted from the fissured structure collapse. The upper bound of the preconsolidation stresses was between 5,000 kPa and 9,000 kPa, which were congruent with the geological history of Søvind Marl.
Relevant classification properties and preconsolidation stresses of study samples are listed in Table 1. 



Table 1: Classification of study samples. *Represents estimates as no tests were conducted to directly determine the preconsolidation stresses.
Sample Metric	Sample
	1	2	3	4	5	6
Location	LH	BS	BS	LH	LH	BS
Depth [m]	47	11.5	11.5	33285	23.5	11.5
’v0 [kPa]	400	110	110		210	110
Upper ’pc[kPa]	6,800	6,700	4,700	6,500	6,200*	4,700*
Lower ’pc[kPa]	800	620	550	700	 680*	550*
 [kN/m3]	17.9	17.5	17.7	18.1	17.5	17.9
wnat [%]	40.7	40.0	39.8	38.8	39.7	40.7
IP [%]	195.2	43.6	43.6	205.6	95.7	43.6
Calcite content  [%]	36.3	64.5	64.5	10.0	55.0	64.5
Chloride content [%]	0.6	1.7	1.7	0.5	0.9	1.7
pH [-]	9.15	8.4	8.4	9.25	9.2	8.4


3	Continuos Loading OEdometer
Hamilton and Crawford (1959) first introduced the continuous loading oedometer (CLO) method as a fast and easy approach to determine soil preconsolidated stress level, ’pc. The setup and boundary conditions were similar to an incremental oedometer test (ILO), with the exception of a single sided drain placed on top, allowing the excess pore pressure to be measured in the bottom of the sample (Larsson and Sällfors 1986).  Back pressure was later applied to increase sample saturation (Lowe et al. 1964 and Ducasse et al. 1986). The primary difference between the conventional ILO and CLO tests is the manner in which the load is applied to the sample. The load in ILO tests is applied in increasing increments, resulting in an incremental description of the sample stiffness, whereas the load is applied continuously in CLO tests, which therefore yields a continuous description of sample deformation and stiffness of the sample. The strain rate should be chosen to reduce substantial excess pore pressure in the soil sample. The entire applied load is therefore a direct increase in effective stresses to the sample. Gorman et al. (1977) suggested the strain rate should be chosen based on the liquidity index; this method is used to determine strain rate in the ASTM (2012) standard. Lowe at al. (1969) varied the strain rate to maintain a constant excess pore pressure, whereas Janbu et al. (1981)  maintained a constant excess pore pressure ratio compared to the applied load. Both methods require careful test monitoring to vary the strain rate.  Hamilton and Crawford (1959) reported CLO tests yielded results comparable to ILO tests, under the requirement that strain rate was maintained at a rate that minimized the excess pore pressure. Traditionally, CLO tests were conducted in rigid oedometer cells placed in modified triaxial frames (Larsson and Sällfors 1986, Smith and Wahls (1969), Wissa et al. 1971, Gorman et al. 1977, Grønbech et. al 2015b). The rigid ring is the method used by the American (ASTM 2012), and Norwegian (Standard Norge 1993) standards. Alternatively, a Rowe cell with a motorized piston can be employed (Rowe and Barden 1966, Davison 1989). 
CLO tests advantages include continuous results, yielding more accurate determinations. For example,  compression curves and preconsolidation stresses, and the possibility for slow strain rates make CLO tests ideal for very plastic clays, including Søvind Marl. Amour and Drnevich (1986) reported the two of the most notable disadvantages of CLO tests. The first was the challenging determination of secondary compression indices, significant in Søvind Marl. . The second, excess pore pressure build up was dependent on strain rate and soil permeability,  which is very low in Søvind Marl. Therefore,  the strain rate should be chosen carefully to minimize the pore pressure accumulation. (Sheahan and Watters 1997, Dobak 2003).

4	MEthod
CLO tests exhibit the potential advantage of achieving a clear and continuous description of the earth’s pressure at rest. A modification of the oedometer and placement of the pressure transducers in the rigid ring (Figure 1) allows the total horizontal pressure to be measured (Ladd 1965, Abdelhamid and Krizek 1976, Lefebvre and Philibert 1979, Thøgersen 2001). Measurement of horizontal pressure in a rigid ring prevents of horizontal movement, hence all deformation is one-dimensional. This is at the cost of friction between the rigid ring and soil sample. Side friction can be reduced by using a semi-rigid ring, where strain gauges measure lateral movement, which is subsequently prevented by applying pressure to surrounding oil, corresponding to horizontal pressure incurred by the soil sample (Mesri and Hayat 1993). Side friction influence can be avoided by measuring horizontal pressure in a triaxial apparatus, where the sample is enclosed by a flexible membrane and horizontal movement is controlled by applying pressure to surrounding water, much like the semi-rigid ring; however, a feedback system is required to control the water pressure (Andrawes and El-Sohby 1973). 

Testing method
The CLO apparatus at Aalborg University was used to conduct all soil tests in this study. Pressure was applied to the test water in the triaxial cell, which better enabled sample saturation and drainage. The apparatus is composed of a stiff ring with three horizontal pressure gauges placed evenly around the ring. Two displacement transducers positioned at opposite sides of the sample measured vertical deformation. The sample diameter was set to 35 mm to obtain sufficient stresses that exceeded the preconsolidation stresses (listed in Table 1) within the physical limitation of the 2 metric ton load pistol. Samples were collected in situ in a 72 mm tube and hand trimmed to the required diameter and height. The sample was drained single-sided and the sample pore pressure was measured at the sample bottom. Test water with pore water pH and salinity was applied at 200 kPa. Deformation rate was adjustable and set to 0.015 mm/h, corresponding to an initial deformation rate of 0.05 %/h with an initial height of 30 mm. This rate was chosen to minimize excess pore pressure build up in the sample. The tests were performed according to Norwegian standard NS 8018:1993 (NS 1993).Grønbech et al. (2015b) provided a more comprehensive physical description of the apparatus, and an illustration is provided in Figure 1. 


Figure 1: Schematic of Continuous Loading Oedometer apparatus developed at Aalborg University. Not to scale.

Three different test programs were used to examine the behavior of the earth pressure at rest under different conditions. Two tests (on LH and BS materials) were performed with each test program. The test programs were as follows: i) Strictly loading (tests 1 and 2) from sample swell pressure to the maximum load the apparatus could sustain to estimate earth pressure at rest for normally consolidated Søvind Marl, ii) unloading and reloading from three predetermined stresses (tests 3 and 4) and iii) unloading and reloading from lower and upper bounds of the preconsolidation stresses (tests 5 and 6) to estimate the earth pressure at rest under different conditions. 
The vertical effective stresses, σ’V, test water pressure, u0, pore pressure, u1, and sample deformation were measured directly and need little correction. However, measured horizontal pressure is total horizontal pressure, and therefor needs a correction to take into account the pore pressure. The excess pore pressure is zero at the top of the sample (as it is allowed to drain freely), and is measured at the bottom of the sample. The excess pore pressure is assumed to take the shape of a parabola and 2/3 of the excess pore pressure acts on the horizontal pressure gauges. The effective horizontal pressure is therefore calculated as follows:
										(6)

5	Results
The compression curves derived from the six tests and the vertical and horizontal pressures from each test are respectively presented in Figure 2 and Figure 3. 

Figure 2: Compression curves. (a) Strictly loading; (b) Reloading from predetermined stresses; and (c) Reloading from preconsolidation stresses.

The unloading/reloading compression curves show similar behaviors within the sample group; the LH samples, which exhibited increased plasticity, showed more expansive behavior than the less plastic BS samples, resulting in substantially steeper unloading/reloading curves.


Figure 3: Vertical vs. horizontal stresses. (a) Strictly loading; (b) Reloading from predetermined stresses; and (c) Reloading from preconsolidation stresses.

The initial horizontal pressure (after saturation) of LH vs. BS samples was considerable higher, resulting in substantial higher earth pressure at rest. An upper and lower bound presence for preconsolidation stresses is evident, most notably in the strictly loading curves (Figure 3(a)), as earth pressure changed at two stress levels corresponding to the upper and lower bounds of the preconsolidation stress levels. The normally consolidated earth pressure at rest in LH and BS samples was detected based on test 1 and test 2, respectively (Figure 4). 


Figure 4: Determination of normally consolidated earth pressure at rest.

K0(nc)decreased slightly as stressed increases above the preconsolidation stresses for both samples; K0(nc) was given the value OCR=1. The normally consolidated earth pressure at rest for both samples is listed in Table 2, as well as the resulting friction angle based on Jaky (1944) (Eq. 3). Thøgersen (2001) reported the friction angle for a similar Danish Eocene clay was in the 14 º – 19 º range, therefore the back calculated friction angles for LH samples were slightly too high. However, the friction angles for BS samples were unrealistically high, indicating the relation was of little to no use on Søvind Marl, suggesting that the relationship derived by Jaky (1944) cannot be used on Søvind Marl. Results determined K0(nc)was higher in LH compared to BS sample, consistent with Eq. 2, which predicts increased higher plasticity results in higher K0(nc) values. Table 2 shows that Eq. 2 cannot be applied to estimate normally consolidated earth pressure at rest for most extreme plastic clays. When the plasticity in Table 1 was used in the calculation, Eq. 2 generated a more reliable estimate of the normally consolidated earth pressure at rest for the less plastic BS. 
K0(oc) for all reloading branches of tests 3 to 6 in relationship to the vertical effective stresses is provided in Figure 6.  


Figure 5: Earth pressure at rest in relation to the vertical stresses. (a) LH samples and (b) BS samples.

The tests yielded very high K0 values for high overconsolidation ratios. All reloading K0 curves expressed similar behavior within the sample types (LH or BS). However, a large spread was detected for the BS samples reloading curves. 
Figure 5 shows normally consolidated earth pressure at rest based on reloading tests 4 and 5, and 3 and 6 to evaluate the effect of the reloading process on K0(nc).


Figure 6: Determination of normally consolidated earth pressure at rest based on reloading tests.
The normally consolidated earth pressure at rest seems to be affected by the reloading process, as these values were much higher than the strictly loading parameters. Consequently, the friction angle calculated using Eq. 3 were also affected, however, it became much too low for LH samples, and was within a more realistic range for the BS samples. Overall, Eq. 3 did not provide reliable friction angle estimate for the normally consolidated earth pressure at. These tests indicated that K0(nc)  could not be estimated using the Jaky (1944) relationship (Eq. 3) for these highly plastic clays. Additional tests are necessary to determine is an association exists between friction angle and K0 for these highly plastic clays with a relatively low expected friction angle. 

Table 2: K0(nc) with the connected friction angle.
	K0(nc)	φ (eq. 3)	K0 (eq. 2)
	[-]	[º]	[-]
Test 1 (LH)	0.68	18.7	1.26
Test 2 (BS)	0.42	35.5	0.62
Test 3 (BS)	0.81	11.0	0.62
Test 4 (LH)	0.96	2.3	1.30
Test 5 (LH)	0.89	6.3	0.84
Test 6 (BS)	0.62	22.3	0.62

6	Relation with OCR
A relation between OCR and K0(oc) was assessed using Eq. 4. The upper bound of the preconsolidation stresses listed in Table 1 was used in the OCR determination. Fits were made by determining K0(nc) and optimizing α. Figure 7 shows the best fit of the measured data to Eq. 4 using K0(oc) for tests 1 and 2 listed in Table 2 and the mean α from each test , the α range from both sample types is listed in Table 3. The ranges observed were high compared to values initial suggested by Meyerhof (1976) and Lancellotta (1993); however α values in BS samples were consistent with those reported by Lefebvre et al. (1991) and Hamouche et al. (1995). 


Figure 7: Best fit K0(nc)OCRα to measured K0 curves. (a) LH samples and (b) BS samples.

The fit resulted in lower estimated K0 values for low and high OCRs and a generally poor fit to the measured K0. LH samples yielded similar α results, as expected due to the similarity in reloading branches. However, a notable variability was observed in BS samples due to the substantial differences in the measured K0. In Figure 8 K0(nc) found using the reloading branches (tests 4 and 5 and tests 3 and 6) was used to best fit the measured data using the mean α’, the α’ ranges are listed in Table 3.





Table 3: Various α using OCR.
	α 	α' *
	[-]	[-]
Test 3 (BS)	0.80 – 1.55	0.47 – 0.91
Test 4 (LH)	0.63 – 0.81	0.46 – 0.58
Test 5 (LH)	0.62 – 0.73	0.49 – 0.61

Test 6 (BS)	0.81	0.72 – 1.13
* α' is found from K0(nc)reload


Figure 8: Best K0(nc)reloadOCRα fit to measured K0 curves. (a) LH samples and (b) BS samples.

By using K0(nc)reload,  the curve fit improveed for small OCR values. However, it weakened for higher OCR values, in particular for LH and BS test 3 samples, where a severe underestimate of K0 resulted. Test 6 fit was very good considering the wide spread of the measured K0 curves.
Eq. 5 stipulates that α=sin(φ), however using α from Table 3 back calculated much too high friction angles with an absolute minimum of 38 º. The friction angles were therefore impossible to use in estimations of any kind regarding K0.

Relation with OCRlab
The fit of K0 to OCR using Eq. 4 generally yielded poor results, i.e., it did not follow the measured K0 curvature. Figure 4 shows the clay  recalled the stresses where it becomes normally consolidated. The poor K0 to OCR fit suggested the “short term” memory was not maintained due to swelling after excavation; the clay did not recall the stresses of unloading conditions, consistent with Krogsbøl et al. (2012). As the sample was subsequently reloaded during testing, the clay responded as if the previous maximum test stresses were the preconsolidation stresses. OCR was then redefined as dependent on the previous maximum stresses in the test, σ’unload, as shown in Eq. 7, incongruent with normal preconsolidation stresses (Krogsbøl et al. 2012):

										(7)

Figure 9 shows the relation to OCRlab, using K0(nc) determined using  loading tests. Table 4 provides the α range using these assumptions. α values for the reloading branches from the lower bound of the preconsolidation stresses for tests 5 and 6 yielded negative values and were not included in Table 4. The negative α’ was obtained as the earth pressure at rest for OCRlab =1 was much too high compared to K0(nc, indicating the relation yielded very poor fit for reloading branches with small reloading stresses. This results suggested the fissure influence on K0 was substantial, and confirms the lower bound of the preconsolidation stresses was not the result of soil preconsolidation. 


Figure 9: Best K0(nc) OCRlabα’ fit to measured K0 curves, . . . indicate excluded reloading branches. (a) LH samples and (b) BS samples.

However, the general relation fit improved, as increased variation in α for individual samples was detected. Figure 10 shows the fit using K0(nc) for each reloading step and OCRlab. The general fit deteriorates, as the fitted curve flattens using K0(nc) from individual tests. 


Figure 10: Best K0(nc)reload OCRlabα’ fit to measured K0 curves, . . . indicate excluded reloading branches. (a) LH samples and (b) BS samples.

Table 4: Various α using OCRlab.
	α 	α' *
	[-]	[-]
Test 3 (BS)	0.80 – 1.55	0.78 – 0.91
Test 4 (LH)	0.90 – 1.41	0.71 – 1.10
Test 5 (LH)	0.73 – 0.75	0.60 – 0.62
Test 6 (BS)	0.81	0.78
* α' is found from K0(nc)reload

Mean fit
K0-curve fit for each sample type was fairly similar. When all tests within each sample type were combined, a very good fit was is obtained using the mean α and K0(nc) from the loading tests (Figure 11).

Figure 11: Best K0(nc) OCRreloadα fit to all measured K0 curves, . . . indicate  excluded reloading branches. (a) L H samples and (b) BS samples.

K0 is slightly underestimated when OCRreload =1. It is noteworthy that α was identical for the two sample types. This indicated α was not influenced by clay properties, as these varied substantially for Søvind Marl. 
The best fit was found applying Eq. 4 with K0(nc) from the loading tests (tests 1 and 2). Therefore, the reloading process did not notably affect the relation. However, unloading during excavation affected the relation test results, and the unloading stresses should be used to determine test OCRs. The relation fit was acceptable for all reloading branches under reloading stresses above the lower bound of the preconsolidation stresses; therefore the relation is likely valid for all Søvind Marl samples independent of the upper bound of the preconsolidation stresses. K0 estimates for in situ cases should be made based on the upper bound of the preconsolidation stresses as “short term” memory loss due to excavation did not occur. α was congruent with results reported by  Lefebvre et al (1991) and Hamouche et al (1995) for sensitive clays, consistent with Søvind Marl. K0 Søvind Marl estimates are consequently best expressed as follows:

  							 (8)

The Jaky (1944) relationship to K0(nc) was not valid on highly plastic clays, including Søvind Marl, measured K0(nc) was used in the relation, which resulted in the best relation for LH and BS, Eq. 9 and 10, respectively:

								(9)
 								(10)

7	Conclusion
Earth pressure at rest was measured on the highly plastic and overconsolidated Danish Eocene clay Søvind Marl. Six continuous loading oedometer tests with a constant strain rate were conducted using the Aalborg University continuous loading oedometer apparatus. The apparatus distinguishes itself by applying pressurized test water to better saturate and drain the sample during testing. The horizontal pressure is measured by three pressure gauges inserted in the stiff oedometer ring. The CLO provides reliable and continuous description of the horizontal stresses which subsequently provided the earth pressure at rest. 
Søvind Marl is highly overconsolidated, but with the appearance of a lower and upper bound of the preconsolidation stresses due to the clays fissured structure, and approximate values of 700 kPa and 6,800 kPa, respectively. This results in high in situ OCRs based on the upper boundary. Tests were made on Søvind Marl samples from two different regions of the formation; LH from the older and BS from the younger regions. The only considerable difference between the two was plasticity; LH samples showed plasticity index up to 200%, whereas BS samples exhibited a 40% index. 
The measured earth pressure at rest exhibited high values (<10), and between 6 - 8 in the in situ stress range, caused by high horizontal stresses. The normally consolidated earth pressure at rest was approximately 0.66 for LH samples and 0.42 for BS samples from strictly loading tests. Unloading and reloading affected K0(nc), as values increased from approximately 0.89 to 0.96 and 0.62 to 0.81 for LH and BS samples, respectively. 
K0(nc) can typically be determined using friction angle   by the relationship established by Jaky (1944). However, neither of the measured K0(nc)s could be calculated using Jaky (1944) based on friction angle, as the expected friction angle was much lower than the friction angle required to obtain the measured K0(nc). Consequently, Jaky (1944) was of very limited to no use on highly plastic clays.
Results showed the measured K0 was related to Meyerhof’s (1976) correlation between K0 and the overconsolidation ratio. The correlation did not yield a good fit when K0(nc) obtained from either loading or reloading tests was used in relationship to OCR. The samples were affected by unloading which occurred during excavation; and while the preconsolidation stresses were remembered, the “short-term” memory was affected. Consequently, the stresses from which the clay had been unloaded from were not remembered.  Therefore, OCRlab was introduced, which integrated the relationship between the maximum stresses previous executed in the test and the current vertical stresses (Eq. 7). Results showed a good fit between Meyerhof (1976) and the measured data when the loading K0(nc) was compared to OCRlab, under the conditions the previous maximum stresses were above the lower bound of the preconsolidation stresses, and hence not influenced by the clay fissures. K0 should therefore be estimated based on the upper bound of the preconsolidation stresses. α was determined at 1.04 and 1.05 for LH and BS samples, respectively. Lefebvre et al (1991) and Hamouche et al (1995) reported comparable α values for sensitive clays, such as Søvind Marl. 
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